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THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 
Claim Objections 

1 . Claim 8 is objected to on the basis of a minor informality. The phrase, "on the rear sur- 
face" is not definitive. It is not clear whether Applicant is referring to the rear surface of the 
wiring board or the rear surface of the semiconductor substrate. Examiner assumes that 
this may have been a typographical omission and that Applicant meant to recite, "rear 
surface of the semiconductor substrate." Nonetheless, correction is required. 

Claim Rejections - 35 U.S.C. 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious- 
ness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in sect 
ion 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

3. Claims 1 - 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich 
et al. (US 6,168,965 B1) in view of Lukianowicz et al. ("Optical System for Measurement of 
Surface Form and Roughness," Measurement Science Review, Vol. 1 , No. 1 , (2001 ) pp. 
151-154). 



4. Regarding Claims 1 and 3, Malinovich et al. disclose a semiconductor device comprising 
a semiconductor substrate (300) (Figure 4(A)) on which a photoelectric converting portion 
(100) is formed (CCD, CMOS image sensors) (Col. 1, lines 10-19) (Col. 11, lines 5 -9), 
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wherein a package includes an area (Col. 4, lines 61 - 67) that is used to diffuse or partially 
transmit light. Malinovich et al. additionally disclose (Col. 6, lines 58 - 67) that the entire 
semiconductor back surface is roughed to create a zone completely over the photoelectric 
converting portion. 

Malinovich et al. do not disclose the scattering properties of the surface to create a "light 
shading" (or diffuse) region. However, Lukianowicz et al. disclose (Figure 4, p.153) the 
distribution of scatter intensity from a "ground" surface, and the subsequent diffuse angular 
intensity in the beam after scatter from the rough surface features. It would then have been 
obvious to one of ordinary skill in the art at the time of the invention to combine 
Lukianowicz et al. with Malinovich et al. to obtain an optical device with a "light shading" 
or diffuse scattering layer to avoid spurious signals in the sensor. 

5. Regarding Claim 2, Malinovich et al. disclose (Col. 8, lines 4-12) that the package 
comprises a wiring board (printed circuit board) with a connecting terminal on the rear 
surface. 

6. Claims 4, 5, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Malinovich et al. in view of Lukianowicz et al., as applied to Claims 1 - 3, and further in 
view of Wheatley et al. (US 5,122,905). 

7. Regarding Claims 4 and 5, Malinovich et al. do not disclose the presence of one or more 
"light shading films having different refractive indices and formed on the rear surface of the 
substrate, corresponding to the photoelectric converting portion. Wheatley et al. disclose a 



Application/Control Number: 1 0/620,46 1 Page 4 

Art Unit: 2811 

multilayered film body (Figure 2) in which the refractive index difference between the first 
two layers is 0.03, and arranged such that at least 30% of the incident light is reflected, 
producing a diffuse or shaded surface. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to use the multifilm structure of Wheatley et al. at the 
back surface of the device of Malinovich et al. to produce a device with a diffuse or light 
shaded region at the rear of the device within regions of the photo electric converting 
portion to avoid spurious signals in the sensor. 

8. Regarding Claim 8, as discussed above, Malinovich et al. do not disclose the presence 
of a light shading layer at the rear surface of the semiconductor substrate. Wheatley et al. 
disclose a layer structure at the rear surface (Col. 2, lines 22 - 47) that functions as a "light 
shading" (diffuse) layer. It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine Wheatley et al. with Malinovich et al. to obtain a diffuser 
(light shading) layer at the rear surface of the device to reduce spurious coupling into the 
sensor. 

9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich et al. 
in view of Lukianowicz et al., as applied to Claims 1 - 3, and further in view of Oxman et 
al. (US 6,395,124 B1). 

10. Regarding Claim 6, Malinovich et al. do not disclose that the wiring board is connected 
to 

the substrate through a light-shading resin material. Oxman et al. disclose (Col. 1, lines 20 
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- 24, that a photopolymerizable resin adhesive can be used to attach a substrate to a 
circuit board (Figure 26) (26), wherein the cured epoxy acts as a "diffuser" or "light shading" 
region at the rear surface. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine Oxman et al. with Malinovich et al. to obtain a resin 
adhesive material to attach the substrate and circuit board together. 



1 1 . Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich et al. 
in view of Lukianowicz et al., as applied to Claims 1 - 3, and further in view of Tamaki (US 
5,523,174). 

12. Regarding Claim 7, Malinovich et al. do not disclose that the surface of the wiring 
board is roughened. Tamaki discloses (Figure 2) that the surface of the printed circuit board 
is roughened to improve adhesion at the surface. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to combine Tamaki et al. with Malinovich 
et al. to obtain an increased bonding at the interface of the board and the substrate. 

13. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich et al. 

14. Regarding Claim 9, Malinovich et al. disclose a method for manufacturing a semicon- 
ductor device comprising forming a plurality of devices (Col. 6, lines 5 -7) (Figure 3A) (100) 
on the front surface of a semiconductor substrate, grinding the rear surface of the semicon- 
ductor substrate (Col. 4, lines 61 - 67), followed by a bonding step for bonding a wiring 
board on the rear surface of the substrate (Col. 8, lines 8-12) and a separating step for 
separating individual devices (Col. 7, lines 20 - 25) (Figure 4D). 
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15. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Malinovich et 
al. in view of Oxman et al. 

16. Regarding Claim 10, Malinovich et al. disclose a method for manufacturing a semicon- 
ductor device comprising the steps of forming a plurality of devices (Col. 6, lines 5 -7) 
(Figure 3A) (100) on the front surface of a semiconductor substrate, and a separating step 
for separating individual devices (Col. 7, lines 20 - 25) (Figure 4D). 

Malinovich et al. do not disclose the use of a light shading adhesive for bonding a wiring 
board on the rear surface of a semiconductor device. Oxman et al. disclose (Col. 1 , lines 20 
- 24, that a photopolymerizable resin adhesive can be used to attach a substrate to a 
circuit board (Figure 26) (26), wherein the cured epoxy acts as a "diffuser" or "light shading" 
region at the rear surface. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine Oxman et al. with Malinovich et al. to obtain a resin 
adhesive material to attach the substrate and circuit board together. 



17. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Thomas Magee, whose telephone number is (703) 305 
5396. The Examiner can normally be reached on Monday through Friday from 8:30AM 
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the 
examiner's supervisor, Eddie Lee, can be reached on (703) 308-1690. The fax 



number for the organization where this application or proceeding is assigned is (703) 



Conclusions 



872-9306. 

Thomas Magee 
January 14, 2004 
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